Sanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200196-4 SIS

oD
' ' FILE
| COPY

COUNTRY ~ Usse T TETT ... |DATEDISTR. 27 Tuwiy 1948

SUBJECT  Radiology L __|NO.OFPAGES 6

. L NO. OF ENCLS.
. e .pp%_() eeemems  JLISTED BELOV/)

o c-.a'e;:wm“‘g*&ﬂ% X o L

DATE. Bty e o e —————SUPPLEMENT T
TEFCRMATION 1947 — REFORE NO, *

PLACE
ACQUIRED USSR

T sutieor i netiet 418 B THIS IS UNEVALUATED INFORMATION FOR THE RESEARCH
TEAEIOR 2 T IO 8 SR, (2  USE OF TRAINED INTELLIGENCE ANALYSTS
SOURCE Russian periodical, ortalmlnger.‘em'z Zhurnal, Vol II, No 2, 1947. (FDB Fer
Abs 16752 — Informstion specifically requestec.)

ACCUMIIATICN OF BIOGENCUS STIMULATORS IN THE ORGANISM AND 3
ISOLATED TISSUES UNDER THE INFLUEMCE OF ULTRAVIOLET RAYS

D. G. Bushmich,. Sr Sci Contributor

Ukrainian Experimental Inst of Cophthalmology

} imeni Acad V. P, Filatov
(Diractor: Acad V. P, Filatov)

Ths besic aspects of tha Yypothesis of tissue treatment which were devel-
oped by Academician V. P. Filstov as a result of mich clinical and laboratory
reseurch may be summarized .as -follows: Animal and j-lant 1issues were. excised
from the body snd ohsarved for biochemical regeneration under the influence of
factors which normaily hamper life processes. As a result of this regenera- .
tion, dsvelopment of stimilators of lite processes takes place in the tissues,
These biogenous stimulators, when introduced into an organism, bacome stimula-
tors in the tissues of the latter. Blogenous stimulators also arise in the
entire body that is exposed ‘unfavorably, but not lethally, to a medium through
biological regeneration. .

Suth unfavorable {acto:s of a medium, ac is well known, are preservers of
animal tissuss at low temperaturss and of Plant tissuss in darauess.

According to Filatov, the appearance of blogenous sti@lntors can be ex-’
pacted under the influence of mechanical, chemical, and thermal factors, and
aven ultraviolet rays, X-rays, etc., upon the tissué, e S

I will not discuss the literature on.the questicn of the significance of
factors of cooling, darkness, etc., for the development of stimilators in ani-
mal and plant tissues. Those mho are *nterested ais referred to the works of

* Filpotov and his students. o i

. Howsver, the literatﬁre which treats the influence of ultraviolet rays on
anima) and plant tissues is voluminous, The literature on the medical action
-l
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of ultraviolet rays in a number of diseases of an organisa is especially rich.
Since it is impossibls to present it completely because of the diversity of
action of ultraviolet rays, we shall briefly present only what ia relsvant to
the qusstion at hand. .
In his monograph, "Optical Transplanting of the Cornea and Tissue Therapy"
- {1945), Filatov presents data of Kuk and Fardon, which indicates ths role of
radiant energy in the development of traumatic hormones and "traumatin® as a
product of the life activity of the injured cells.

T¢ ig !mewm thet ultwowiolet rays do not penetrate deep into the tissues
gnd arc aimost completely absorbed by the cells of the epidermis, reaching the
surface caplilary network and nerve gxtroemities to an insignificent degree.
The priary reaction takes place in %' . in, predominsntly among the epider—
mic cells, whers significant physicochenical and morphological changes occur
{Kaplanskiy, Rotman). In this a significant change in the bioshemical proceseses
in the skin takes place, as well as complex changes in its carbohydrate and )
lipoid metaboliem (Kaplanskiy). There are also marked changes in its physico-
chemdcal and biologleal properties which cause a sharp biochemical regeneration
of & number of organs and systems. : )

Thus, & rumber of suthors (Pininiesen, Essinger, and others) indicate the
activation of oxidation under the influence of ultraviolet rays.

It was proved by.the works of Varshsver, Davydov, and others that work . .::
capacity is increased by the effects of ultraviolet rediation, which they con- .
nsct with an increase in oxidation. : T

Gese found in the blood of irradisted patients an increased content of ' ' il
albumin which, in his opinion, causes the stimilation in the organs end tissues.
Thie led hinm to find a similarity between ultraviolet exposure and parenteral . :
a.lbumin therapy. :

Radiation in amalld vltraviolet~ray doses stimulstes blood regensrs’ion in NN
severe posthemorrhagic cases and in serious infectious diseases. large doses
of ultraviolet rays, particulariy when the dosage is incraased too rapidly at

oxcessivoly frequent intervals, can lead ¢o a decroase in hemoglobin and ‘he
" pumber of erytarocyies (Alikin and Varshaver). .

Shinksrenko proved in his experimsnts on rabbits that erythemic doses of
ultraviolet radiation cause expansion of free nerve ands in the skin. There :
is also an expansion of the nerve fibers bearing Merkel'a touch cells and braach-
ing out into the depth of the epidermis.

Loughborough proved in experiments that, under the influence of irradiation
in sublethal doses of ultraviolet rays, ysast began to grow considerably. In b
this process, substances were deposited contairing nitregen compsunds and con-
siating of decamposition products and nucieinic uoid derivatives of the pento-.
nucleotid type. )
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In view of these circumstances, and the basic assumptions of the tissus-
therapy hypothesis at the suggestion of Filatov, we took up a study of the
effsct of irradiation on rabhits with ultraviolet rays to produce biogenous:.

o stimilators in the isolated tisesues and in the general system. We carried out
: three series of experiments on rabbits for this purposs. o

In the first serles we atudied the effect of irradiation on an isolated
portion of rabbit skin in healing a lesion.

For ultraviolst irradiation, we used a Bach portsble lamp., The isolated
" rabbit skin (10 x 10 cm in sis. ) was freed of fur 24 honrs befors the irradia-"
tion.

During irradiation the rabbit was bound to a stand and placed under the
Bach lamp in such a way that the shaved portion of the skin (100 sq cm) was
directly under the lamp at a foeal distance of 30 cm. The exposure tim» was
10 minutes. The furry parte of the rabbit were coversdwith s sheat,

Sevonty-two hours afier irradiation, not only the experimental but also
the control rabbits weregiven lesions in the skin of the anterior ear in the
form of a cirecle 14 mm in diameter. This was done with a trephinas, with sub-
sequent  asparation of the skin with scissoras. ;

Ohearvations on the hesling of these wounds and measurementc of them in L
two mutually perpendicular directions were made every day. Six experimentel s
and thres control rabbits were under obssrvation. e

The observations showed that healing of the :ffedted ear skin in %he case
of the experimeutal rabbits was completed in 20-31 days, and in the control
rabbits in 32-45 days. .

" This serdes of experiments, made on a small rumber Of animals, showed & . i
quicker healing of thedkin woundin ths irradiated rabbits than in the dontrol.’ S ,

. In the second series of experiments the rate of healing of the skin
wound was studied under the_influence of a graft under the skin. The graft
conalstel of a sterilized [ The original used ths word "autoclaved,® here and
in @)l subsequent passagas translated 'wturil.tud."] pdece of asnother rab~-
kil's skin, previcusly subjected to irrsdiation by ultraviolet Tays, ‘
: by t

St e A portion of rabbit skin 100 sq cm was irradiz*ed under a Bach lamp

: . acvording to the method described abovs for 10 minutes. This pisco was freed
of fur 24 hours before the irradiation. Two rabbits, No 166 and No 16U, were
subjected to such irradiation.

Seventy-two hours after the irrcita*ion the skins of the above-mentioned
rabbits were cut in two strips, both 4 x 10 cm in sige.  One strip was taken
directly from the irradiated portion, and the other, from the sams rabbit, was
taken from an area 7 ca away from the irradiated portion, that is, it was not
subjected to the preliminery direct irradiation. A =

RESTRICTED

T

S
-

Sanitized Copy Apprved for Release 2011/06/29 : CIA-RDP80-00809A000600200196-4




ESanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200196-4 S usiig

RESTRICTED

RESTRICTED

£ i

To prepare an extract, O.5-gras pleces of gkin were takan from the exclased
“"portions; an extract was also preparsd from the normal skin of a rabbit thai
had not been irradiated for a control. The rest of the skin, after sterili-
zation, was used the same doy for gr-.fting under the skin in the experimental
and control rabbits. We prapared f'/e extracts this way (No 1, 2, 3, 4, and 5)
in the leboratony of Conserve¢ Tississ of the Institute, according to Filatov's
msthod, set forth in his insiructios on the preparation and use of tissus
preparations (Odessa, 1946). Extrs:ts Ho 1 and No 2 were prepared from the
irradiated skins of rabbits No 166 and kv 160; No 3 and No /4 were prepared from
the r._airradiated akins o) the sam: rabbits, and No 5 was the control. - . .

Grafting under tb. skin of strriliztd irradiated (second series) skin, or
skin separacved from ‘.e irradiated portien {third series) was dome in the usual
way, After prelimi.ry Preparatisn (remwsl of hair, painting the skin with
1% brilliant grce), 8 l.5-8q em section of skin vas taken from the skin on
the right sid-, over the edge of the shoulder blade with sciesors, so as to
form a pocv-t. Temporary suture: were macu and placed under the skin graft,

4 to L.~ ¢Q cm, and placed in tho pocket. The sutures were tied and the wounds
soesz-+ With a 1% solution of brilliant green. Lesions were made in the same
ra*-4t8 in the skin of the anterior surface of the ear in the fora of a circle
< me in diameter, and the prsvicusly-mentiined eplthelization was observed.

Six rabbits (sscand series) were eyveriusnted upon. Sterilized irradiated
pleces of skin, from rebbit No 166, were gra'ted on three of them, and the other
three wers grafted with sterilized, irradiat(d pieces of skin from rabbit No' '
160. Along with the grafting, lesions l; mm in diameter were made in the skin'

- in the anterior surface of the rabbita' ears, B R SUERR

In addition to thsse experiments, a thirc seriss of observations wss made .~
for the purpose of studying the healing rate o) analogous lesions in the skin ™
of a rabbit undor the effect of grafts of piecrs of sterilized skin not sub-:
Jected to the action uf ultraviolet rays. Thi: skin was taken from irradiated
rabbits No 150 snd No 166, s e T e e g

Six rabbite were expsrimented upon. Sterilized pieces of skisi 4 to L5 .-
8q cm (from rabbit No 166) were grafted on thrie of them, and pieces of-steri-’
lized skin of the samwo size from rabbit No 160 were implanted under the skin”’:
of the other thres.  Along with the grafting, lesions 24 mm in the skin of the
anterior surface of the rabbita’ ears. ) ‘ BT A

_Three rabbits were used as controls for the second and third series of. »
“experiments; in thess reriass sterilized normal skin, 4 to 4.5 sq cm, fromd. . ;. | “' :
nonirradiated rabbit was isplanted under the skin of the anterior surface of il ...
the ear, and lesions wers made as in the cases of the experimental animale. R

Mur obssrvaticas of ihe hesling process of tha skin lssions ia the an~" "'
terior surface of the eer of the experimental and the control rabbits of the " ..
second and third series showed that in ths rabbits in which directly irradiated::
skin (second series) wa: implantod, the healing proceeded very slowly, and by
the eighth waek complste epithelisation was noted in only one ratbit; in the .
case of the others thare were slow granulstions over the whole surface,

. Quicker healing was observed in the rabbits of the third series than the’
second, but we ales observed slow granulations ou the whole affectec surface
in these cases; epithslization did not appsar on ths periphery until the fifth
week after the beginning of the expsriment, and by the eighth week it almost
covered fwi~thirds to four-fifths of the affected surface. '
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In the case of the controls, the healing process was slow but regular,
and at the end of the obmsrvations, that ias, by the eighth week, two of them
showed complete epithelization; in the third a alight lezion, 3 x 3 mm in sige,
remained not covered by the epithelium.

Thus, these experiments showed that in the case of the control rabbits
the healing processeas proceeded considerably faster than in the case of the °
experimental rabbits. With the rabbita of the second series, it was copsider-
ably aslower than the third. : )

To corrchorate the sesulte obtainsd, ths awtracts prepaved from skihe o
1, 2, 3, 4, and 5 were tested in the biologieal and biochemical laboratories
of the Institute.” In the biochemical laboratory the test of the action of the
said skin extracts was performed biclogically by Filatov and Dogent V. A. Biber.,

The action of the extracts in this test was ascertained by their saffect
o the raising powsr of the ysast: "This method consists of fermenting a sugar
solution of a given concentration with a given quantity of compressad yeast in .
the presence of the test extract.” The fermenting was done in flasks with '
outlet tubes to collect carbopic acid gas, at 35 to 36 degrees C, while an
squivalent amount of physiologic salt aovlation was sdded to the control flask,
which contained the sams smount of sugar and yeast suspenaion along wiil tie.
extrast. The test took 3 hours. Measurement of the volume of carbonic acid
gas given off over each 13-hour period in the fermantation process gave sn
idea of the stimulating effect, which can be expressed graphicslly.

Calculation of volumes of carbonic acid gas given off over the 3-hour
period in the test and the conirol permitted calculabing the action of the ex- -
tract by the formula: - ‘

. Stimulating activity (V) - Va)* ¢, where V, is the -volums in miliiliters
of carbonic scid gas obtained in the test with t&e extract, V, is the volume |

in milliliters of carbonic acid gas given off in the control flask, and @ is .
the rarefaction. . el

: The study of the extracts in tbe above test was muds by Biber and L. .0
Adamanis, Scientific Worker of the Instituie, to whom I am very grateful.

The resulte of the study are given in Tablc 1. As can be ssen from the
table, the skin extrast which was directly irradiated with ultraviolet rays
turned out to.be the least active. The skin extreot tsken from the radiation
sren (5.5 ~ 6.5) pxoved nore active. The normal skin extract approached in
its solivity the extract of akin removed from the irradiated portion.

These results are in accord with the data obteined in my experiments on
rabbito and also with N. V. Yanyk's data (obtained st my request in the bio-
logical lavoratory of the Institute} on okin extracts 28 activators of vital
aotivity in yrast. s snall not dwell on the research method, since it is set
forth in detail in Yanyk's articls, "Morphological Changes in « Yeast Cell
Under the Influence of Blogenous Stimulators." ST B g D

RESTRICTED

<

_‘ Sanitized pr Approved for Release 2011/06/29 CIA-RDP80-00809A000600200196-4




AR B RITER = o

Sanitized Copy Approved for Release 2011/06/29 : CIA-RDP80-00809A000600200196-4 Nelies

ﬁ R
RESTRICTED

STATH

R S S

The experiments showed that the siin extract taken from en irradiated
area is less aptive than the control and the extract pPrepared from the skin-
takea from tis irradiation site. PR

. In applying the results to our investigations, it 15 iocbe ewphasized.
that the emall numbar of rabbits we observed is cuite insufficient for the
results obtained to be considered conclusive, However, it can now be con*
sldered probable that an a skin which has been directly irradiated with ultra=~
violet rays for 10 minutes, just as in skin which has not been directly irra-
diated but taken from an irradisted rabbit, there are no blogenous stima-
tors,. Thie may be cxplalnsd sither by ine isrger dosage having a depressing
offect on the tissus, or by the fact that the period of time (72 hours) was -
not sufficient to develop blogenous stimilatoras. The data of the first zeries
of experiments show that stimlating substances wera doveloped in the rabbit's
organism under the influencs of the irradistion of part of the skin with ultra-
violst rays which psrmitted a quicker raecovery of the skin defect in the rabbits
vhan in the control. - . R

In the future it will be necoszary to mske a series of ressardhes to-

discover biogenous stimlators in isoleted tissues and in the general systim
with various irradiation dosss and also at verious times after ivradiation.
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